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Executive Summary
BASF Corporation has submitted three residue studies in response to the following:

»  An Agency memorandum (D275611, 7/26/01, G. Kramer} of an Interregional Research
Project No. 4 {IR-4} petition for uscs of dicamba on sweet corn (PP# 01E6209) and,

¢ The Data Call In (DCI) for the Dicamba RED to support the reregistration of the
herbicide dicamba (GPDCI-29801-27682),
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Dicamba Residue Chemistry Studies 3PI7E578

The residue studies submitted by BASF included supplemental residue field trial studies at three
locations, an LO/MS/MS analytical method used for data collection and multi-residue method
recovery data for the dicamba metabohites of concern,

The field trial studies were conducted in the United States at the three locations specified in the
mermnorandom (D 275611, G. Kramer, 7/26/2001). At each trial location, dicamba was applied as
one foliar broadeast application of the WG formulation Status® at 0.125-0.127 b ae/A (2~
maximum application rate). Samples of corn forage, stover and sweet com kernel plus cob with
husks removed (K+CWHR) were harvested from all trials at mature (commercially acceptable
RAC) and immature plant stages. Adequate data were available reflecting the stability of
residues of dicamba and $-01 dicamba under frozen storage conditions for the duration of the
field trial studies.

Sweet corn samples were analyzed for residues of dicamba and its metabolite 5-0H dicamba
using a validated Liguid Chromatography ~Tandem Mass Spectrometry (LU-MS/ME} Method
D0902, The Hmit of quantitation {LOQ; determined as the lowest limit of method validation,
LLMVY) was 0.01 ppr for all analytes in all sweet corn matrices. Overall recoveries of swest
corn matrices concurrently fortified at two concentration levels of .01 (LOQ Y and U1 ppm,
bracketing the expected residues, were 63-108% (average of 86% and standard deviation of
1196} for dicamba and 62-124% (average of 91% and standard deviation of 13%) for 5-OH
dicamba.

In the three field trial studies, combined residues of dicamba and 5-0H dicarnba were below the
LG (<0.02 ppm) inden all samples of K+UWHR and ranged between <0.02-00.09 ppm and
<(.02-0.05 ppm in sweet corn forage and stover samples, respectively,

BASF Corporation also submitted multi-residue method data for the dicamba metabolites 5-0OH
dicamba and 3,6 dichloro salicylic acid (DOCSA)Y. The metabolites were screened through multi-
residue methods described in the United States Food and Drug Administration (FDA) Pesticide
Analytical Manual Volume I (PAM Vol, 1), Testing through Protocol B revealed that partial
recoveries were ebtained for DCSA only on non-fatty food, but Pratocol B was not suitable for
5-OH dicamba. Testing through Protocols A, €, D, E, and F showed that the protocols were not
applicable to 5-0H dicamba because it was either not fully recoverable, or dus to the lack of &
fluorescence response. DUSA was not tested under Protocol D, E, or F because it did not show
acceptable chromatographic separation under Protocel €. 5-OH dicamba and DUSA were not
tested under Protocel (7 because the compounds are not substituted uress,

Based on the data provided, the deficiencies in the residue chemistry requivements mentioned in
the above memorandum and DCI are satisfied. The existing tolerance for residues of the

herbicide dicamba and its 5-OH metabolite infon sweet corn forage, KAHCWHR and stover are
appropriate.
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1.8 Introduction

BASF has submitted three residue studies in response to an Agency memorandum (1275611,
7/26/01, G. Kramer) of an Interregional Research Project No. 4 (IR-4) petition for uses of
dicamba on sweet corn (PR# 0E6209). HED had requested that the petitioner submit an
additional three sweet com residue trials conducted in Regions 1 (1 trial), 3 (T wialand 11 (1
trial}, since the previously submitted nine sweet corn field trials did not mateh the number and
lovations required in OUSPP Harmonized Guidelines 860015300: Crop Freld Trials,  In sddition,
translation of field com forage snd stover data could not be transferred 1o sweet cormn because the
application rate in the fiekd corn trials was > 10 the maximum sweet corn application rate.

The residue studies submitted by BASF included an LO/MS/MS analyvtical method (MRID
48001303}, which was used for data collection in the sweet corn crop field trial study (MRID
48001305) as well as multi-residue testing data for the dicamba metabolites of concern {3,6-
dichloro-5-hydroxy benzoie acid (5-OH dicamba) and 3,6-dichlorosalicvlic acid (DCSA)Y, MRID
480013041 in response to the Dicamba Reregistration Eligibility Document’s (RED, D317689,
13317703} request for multi-residue method recovery data for the dicamba metabolites of concern
to support the reregistration of the herbicide dicamba.

2.8  Regulatory Recommendations

There are no residue chemistry considerations that preciude establishing permanent tolerances
for residues of dicamba and its 3-OH metgbolite infon sweet corn raw agneultural commodities
{RACUs). Based on the additional data provided, the existing tolerance for residues of the
herbicide dicamba and its 5-0H metabolite are approprinte:

Corn, sweet, forage .50 ppm
Corn, sweet, kernel plus cob with husks removed (.04 ppm
Com, sweet, stover (.50 ppm

2.1 Data Deficiencies/Data Needs
There are no residue chemistry deficiencies
34  Crop Field Trials (860.1508)

Three new field trials were conducted in the United States during the 2008 growing season in the
MNorth American Free Trade Agreement (NAFTA) Zones T (NY; 1 wial), § (NE; 1 trial), and 11
{(113; 1 trial). The number and location of all field trials are listed in Appendix 2. Bach trial
consisted of one untreated plot and one treated plot. All treatment applications were made using
a multiple active ingredient {MAI) water dispersible granule (WG) formulation of Status®
Herbicide, EPA Reg. No. 7969-242, {containing 44% dicamba sodium salt (40% dicamba acid
eguivalents), and includes the co-active ingredient diflufenzopyr sodium salt, 17.1%, and
isoxadifen-ethyl, which improves the safety of dicamba on corn. The samples were neither
analyzed for diflufenzopyr, nor for isoxadifen-ethyl, At each trial location, dicamba was applied
at one foliar broadeast application at 0.125-0.127 1b acid eguivalent (ac)/A in spray volumes of
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2040 gal/A (2% maxiroum application rate) when the corn plant was 10-12 inches tall, A non-
ionic surfactant (N158) mixed with an ammoenium sulfate liquid fertilizer was added to each spray
mixture. The use pattern of Status® Fungicide in this study is found in Appendix 1.

The field trial study pn sweet corn previously reviewed by the Agency (D 275611, 7/26/01, G.
Kramer) included nine field residue trials and was conducted in 1996, Applications were made
using the dicamba formulation; Distinet™ (BAS 662 H, EPA Reg. No. 7969-150), which is also a
multiple active ingredient water-dispersible granule (WG) formulation but containing 21.4%
diflufenzopyr and 55% dicamba {50% dicamba acid equivalents). Field reatments consisied of
two applications of Distinet” at a rate of 0.123 Ib se/A each, for a total application rate of 0.25 b
ae/A (1.3% maximum application rate). The first application was made when the com plant was
12 inches tall, while the second application was made when the plant was 24 inches tall. Both
applications were 2 weeks apart according to the label instructions. A summary of the residue
data in these field trials are included with the residues in the three new field trials in Table 1.

In the new field trials, samples of comn forage and sweet corn kernel plus cob with husks
removed {(KACWHR)Y were harvested from all trials at pre-harvest intervals (PHI) of 32-33 and
53-72 days and stover samples were harvested at PHIs of 72 and 88-98 days. The KACWHR and
stover samples taken at the frst sampling interval were generally immature; however, those
taken at the last sampling interval were commercially acceptable RAC samples.

Sweet corn samples were analyzed for residues of dicamba and its metabolite 5-0H dicamba
using Liquid Chromatography -Tandem Mass Spectrometry (LC-ME/MSE) Method D090,
which is deseribed below. The limit of quantitation (LOQ; determined as the lowest limit of
method validation, LLMV) was 0.01 ppin for all analyvtes in all sweel cormn matrices. The method
was verified prior to and in conjunction with sample analysis and is considered adeguate based
on aeceptable method validation and concurrent recovery data. Two fortification levels were
used in concurrent method recovery, which were adequate to bracket expected residue levels.

Samples were stored frozen (<=3 °C) from collection to analysis for 175242 days (5.8-8.0
months) for forage, 156-199 days (5.1-6.5 months) for stover, and 178-244 days (5.9-8.0
months) for K+CWHR. Samples were analyzed within 0-3 days of extraction. Adequate storage
stability data were available reflecting the stability of residues of dicambs and 5-OH dicamba
under frozen storage conditions infon field corn forage, silage, grain, and fodder forup o 3 and 2
vears, respectively {12 317699, 12720405, €, Olingery. These data are adequats 1o support the
storage conditions and durations of samples from the submitted field ials.

In the new field trials, combined residues of dicamba and 5-OH dicamba were below the LOQ
{<0.02 ppm} infon all samples of KHCWHR at 32-33 and 53-72-day PHL In corn forage, the
combined residues were <0.02-0.09 ppm and <0.02-0.07 ppm at 32-33 and 33-72- day PHI,
respectively, In corn stover the combined residues were <0.02-0.035 at both 72 and 88-98- day
PHL lnthe previous field trials, the combined residues were <LOQ(<0.04-00.34 ppm in forage
at 28-56 day PHI, <0.04-0.37 ppm in stover at 35-112 day PHI and <00.04 ppm ¥ ears Chernel
plus cob with husk removed, K+CWHR) at 28-36 day PHL
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Between the 9 sweet corn field trials previously reviewed and the three additional trials
submitted to address this data gap, HED concludes that the number of trials and their
geographical distribution are adequate to support the established dicamba tolerances for sweet
corn RACs. Both sets of trials involved dicamba application at a rate of 0.125 Ib ae/A, with a
32-day PHI for sweet corn ears; however, 9 trials reflected use of two applications of dicamba,
while 3 trials reflected use of just one application. While it would have been preferable for all
trials to have used two applications, in view of the lack of persistence of dicamba residues, HED
considers it unlikely that a 2™ application (corresponding to the equivalent of a 46-day PHI [32
day PHI + 14 day RTI]) would have significantly increased residue levels found in the three
recent trials. Thus, because no combined residues of dicamba + 5-0H dicamba were detected in
the 9 field trials using Distinct® or in the 3 field trials using Status® in sweet corn K+ CWHR
(ears), and the highest combined residues obtained from all 12 trials infon feedstuffs (forage and
stover) at all collection times were well below established tolerances, the current tolerances for
dicamba on sweet corn are adequate. HED now considers the dicamba sweet corn data
deficiency to be resolved.

Conclusions

The number and locations of the submitted field trials were conducted according to the
recommendation cited in the memorandum (D 275611, G. Kramer, 7/26/2001). The Agency
considers that the requirements of OCSPP Harmonized Guidelines 860. 1300: Crop Field Trials
are satisfied for the use of Status® and Distinct ®on sweet corn. Since the highest combined
residues obtained from all 12 trials in/on all sweet corn matrices were below the established
tolerances, the current tolerances for dicamba on sweet corn are adequate

Page 5 0f 12
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TABLE 1. Swmmary of Residue Data from Sweet Corn Crop Field Trials with Dicamba’.
Commandiny Formulation T etal P Residue Loviels {_gxpm_}g
App. Rate {days 5] Sample | Sample | LAFTY | HAFT® | Median | Mean | Sid,
{Ib ac/A} Min, | Max. Dev.
Dricambae
Forage 3333 F 3] <001 | <001 | 001 o001 | a0l | por | A
it 5372 P AL <ubl | <BDL | D01 1 001 | a8l | apt | Na
immature K+CWHR | Singte application | 3233 131 <0061 | <001 | 001 | 801 | 001 | 801 | NaA
AHCWHR of S372 0 13 -no1 ] <0y 1 001 | 0ot | oae | oosn | wa
emtars Stover 8:1350.127 7 131 <op1 | <eni | 001 | 601 | 601 | 60 | NA
Rtover BR9% |31 <00 | B0l | 001 1 8o 1 801 | anl | WA
Forage Distinet® 2836 |91 <002 | 01 | 002 | 006 | 002 | 003 100203
KACWHR {zars) 2 applivativns of 28-56 G102 | <002 | 002 | 0 .02 8.02 | NiA
Stover 0125 35112 1ol <oz | ops | oer | ooas | ooz {opass | poim
508 divamba®
Fiyragi D333 LA o<nor [ oDves | 061 | 005821 00100 | 0000 ] 00336
G L3372 131 <001 | 00588 | B8 | 0068791 DOIOR | 0.0262 | 90274
Hmmature KeCWHR | Singlo application | 3233 13 1 w0l | <001 | 001 | 001 1 081 1 001 | wa
K OWHR of R R R EEE R R TERY
Jeature stover LEs0.427 72 | <001 | 00351 | 001 | 00293 | 00193 | 0.0195 | 0.0097
Siover BR-98 1 3| <001 | DG4S | 481 | U036 | 00131 | 00182 | 0.01Y
Forage Distinet® 28-56 19 | =002 | 02891 | D.0I8G | 0.2564 | 0.0653 ] 0.0958 | 0.0745
IK+CWHR (ears) Zapplications of | 9556 19| <002 | <002 | 002 | 002 | 002 | 002 | NA
Stover b123 35112 19| <002 | 03170 [00186 1 02704 ] 002 [ 007IS 01082
Combined Besidues®
Forage 3233 131 <003 | OUBR6 | D02 | DOTEY | D000 | 00394 | 00336
: 5372 131 <002 | 00688 1 002 ] 00879 | Q0208 | 00362 | 0O
iminature KAOWHR fe ap 3233 131 <0m2 o002 ] oo a2 o oM | oz | N
K+CWHR wf 3372 L3 ] <42 | <002 | D02 1 042 1 a2 1 o002 | NA
Imtatare Stover B34 72 31 <007 | 00451 | 002 | 003931 00293 | 0.0295 | 0.0097
Staver 88-98 |31 <002 | 00525 | 0.02 §00416 | 0.0231 {00282 {00117
Foraps Distinet® 28-56 19| <004 | 03391 | 0.0386 ] 03064 | 0.0853 | 0.1258 | 00900
IKACWHR (ears) Zapplioations of | ogss Tu | <004 | <004 | 004 | 004 | 604 | 004 | WA
Biaver b123 35412 19 <004 | 03670 L O.0386 | 03154 | 0.03B6 | 01031 | 0.1159
" Sumenary residue deta Bony previeus 9 feld residucs studivs proviowsly reviewed by the Agonoy and newly submitied 3 Beld

irials Tor g total of 12 Held residue wials

* Excrpt for sample minfmax, values refloct per trinl averages; 1= e of Held wials. Por caleolation of median, mean,
standard deviation, the LOQ f 001 ppm for &t anadvies for the newhy itted 3 fheld triats andd DU2 for the previously
cviowed 9 fleld wialy, 1O velues wire used for any reads roported e <LOG. LAPT = lowest-avernge-feldurial; HAFT =
average~feld-trial,

A Mot applicablis,

Rmdum of S0 dicusiba are expressed in parent equbvalents using s molecular weight conversion factorof 09325,

" Combined residuss are the sum of dicamba and 5-OH dicamba,
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4.0 Residue Analytical Methods (860.1348)
4.1 Data Collection Methods

BASF Corporation has submitted a high performance liquid chromatography method with
tandem mass spectrometric detection (LC/MS/MS), BASF method D0902, for the determination
of dicamba and the metabolite 5-hydroxy dicamba (5-OH dicamba} infon corn forage, kernel
plus cob with husk removed (K+CWHR), and stover. The method was used for data collection
in the newly submitted sweet corn crop field trial study.

Briefly, homogenized samples are heated with 1 N HCI at ~90 °C for ~45 minutes. The extract
is cooled to room temperature and filtered, then adjusted to volume with water. An aliquot of the
extract is adjusted to pH 9-10 with concentrated NH,OH, vortexed, and adjusted to pH 3-4 with
concentrated formic acid. Sodium chioride is added, and the extract is partitioned twice with
hexane:ethyl acetate (1:1, viv) followed by centrifugation. The resulting organic phase is
reduced to dryness under nitrogen, then reconstituted in methanol:water (10:90, v:v) for analysis
by LC/MS/MS. The precursor/product ion transitions monitored for dicamba originated from the
same ion fragment at sz 218.9 and were 218.9 —174.8 and 220.9-176.8 (the isotope of m/z
218.99 — the isotope of mz 174.8). However, two different precursor/product ion transitions
were monitored for 5-OH dicamba at m/z 234.9—154.9 and 234.9—190.7. The first set of
transitions is monitored for quantitation purposes, and the second set of transitions is monitored
tor confirmatory purposes. The method includes different mobile phase gradients developed to
address significant matrix interferences. The limit of quantitation (LOQ; determined as the
lowest level of method validation, LLMV) is 0.01 ppm for both analytes in all corn matrices.

The method was adequately validated in samples of sweet com forage, K+CWHR, and stover
fortified with a mixed standard of dicamba and 5-OH dicamba at two concentration levels of
0.01{(LOQ) and 0.10 ppm. Overall recoveries were 65-108% (average of 86% and standard
deviation of 11%) for dicamba and 62-124% (average of 91% and standard deviation of 13%) for
5-OH dicamba. The fortification levels used in method validation are adequate to bracket
expected residues in sweet corn matrices. Table 2 lists the recovery results from the method
validation.

Conclusion
The LC/MB/MS method used for data collection in the new sweet corn crop field frials
adequately determines residues of dicamba and 5-OH dicamba in corn forage, K+CWHR, and

stover. Acceptable method validation data were submitted and the fortification levels used in
method validation bracketed the expected residues in sweet corn matrices.

Page 7ot 12
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TABLE L Revovery Results from Method Validation of dicambe infon Corn Forage, KACWHR,
and Stover using the Data {;aﬁhﬁ'ﬁﬁg Anulviival Mathed,
Btk Mobile | Bpiking Croanitasion’ Confirmation
Phuse Level | povaverios Obiained | Mean Recovery | Regoverios Obtained | Mean Revovery
Geadient' | {ppm) {56} & S Dev. JOV) 194 + % Dev. {0V
{251 (M OV
Dicamba
Farage § LR | RN MRANC 838K, &3 7477 81467
1 100, 97, 99, 97, 103 99 4 3 13 83,91, 90, 1D, 9% 92 4 6 {7]
i &0 MRANC DR 05 B 81 VY. 7S 8248 {91
i 103, 108, 103, 99, 102 1% 4 3 13 98, 101, 105, 94, 103 100 & 5 {5}
K+CWHR i 0.01 80,86,89.78.7% | K24 5(6) 9%, 94, 89, 96, 75 89+ 8 [9]
g.10 80, B3, 83, 7Y, %% 4344 15 a9 Wy 74, BE, 9O BF+ T8}
Stover 1B 0.01 65, 69, 79, 65, 69 69 6 [R] NRNC NRINC
410 72,82, B6 %3 T4 80 % 6 [8B) NRMNE BRANC
i {101 MRANC MR Fut 787, 84, 80, 8D B0+ 3 [4]
0,16 NRANC NR/NE 8%, 84, 43, 69, 75 82+ 16 [12]

S0 Dioamba

Forage i .41 79,73, 86, 74, 73 T 4 6 [H] §2, 88, 88, 84, 86 %5 2 243
1 91, 89, &0, 96, T4 85 9 {10 102, 110, §5, 89, 92 96 4 10 {11}
1 410 9%, 91, 1), 99, 92 Y 4 {31 89, 102, 94, 100, 100 W7 % 6 [6)
1 108, 99, 14, 108, 11 b 5 4 14 91, 89, 115, 124, 89 102 17 [16]
KAOWHR i .01 T8, T, B, 90, 73 99111} 108, 115,82, 114,98 | 103 13013
7,10 106, 86, 103, 94, 107 99 4 4 {4 92,69 101, 86, 84 $3= 818
Srover i a0 78, 71,65, 82, §1 7547 {9 NRINE NRNG
NRNC WNRNC 8% 827, 78 10, W 714619
v 510 81, 87, 191, 102, 93 W3 G 1 NRNC NRNC
NRNC NRINC 10K, 106,91, 76, 102 | 96+ 13[14]

Ciradionts L 1L I8, and B we water and methanel, vach contining 0.3% formie acid; Gradiont IV &5 water vontaining £.1%
acetic achl and .5 mM dibutyt ammonioe scdtae and methanol containing 1% seetie aeid,

* Monitored fon tansitions wore m® 218.9-174.8 for dioumba and 2349 1549 for 5.0 dicamba,

¥ Monttored fon transitions were st 220.9-2176.8 for dicanba and 2389+ 190.7 for 53-0H dicenba,

* NRAC = Not reported or not condusted.

¥ bdean of replicate analyses.

4.2 Enforcement Method

Adequate enforcement methods are available for determining residues of dicamba and 5-0OH
dicamba in crop commodities (Residue Chemistry Chapter of the Dicamba RED, D 317699,
12/26/05, €. Olinger).

4.3  Multi-Hesidue Methods (MBM) {(860.1360)

BASF Corporation has submitted multi-residue testing data for the dicamba metabolites of
concern 13 6-dichloro-3-hydroxy benzoie acid (3-0OH dicamba) and 3,6-dichlorosalicviic acid
{DOSA (MRID 48001304) in response to the Data Call In (DCD for the Dicamba RED 1o
support the reregistration of the herbicide (GDCE-29801-27682). The metabolites were screened
through multi-residue methods described in the United States Food and Drug Administration
(FDA) Pesticide Analytical Manual Volume [ {(PAM Vol 1)

Page B of 12
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Because the test substances are not substituted ureas, testing under Protocol (G was not
conducted, Testing through Protocol A was conducted for both substances; however, testing was
suspended due to the lack of a fluorescence response at the excitation and emission wavelengths
of 288 and 330 am. Under Protocol B testing, DOSA was suceessful through the complete
method with partial recovery in sovbean forage fortified at 0.05 and 0.5 ppm. Protocol B
deseribed in PAM Vol | may be applicable for determination of DUSA on non-fatty food.
Protocol C testing of 3-OH dicamba indicated that further testing using Protocols D, E, and F
was required. Because the ECD detector was determined to be most appropriate for the test
compounds, the recovery of the compounds through the Florisil colomn cleanup procedures was
evaluated first under Protocol I, 5-0OH dicamba was not recoverable from the Flonisil column
cleanup procedures under Protocols DL E, and F,

Conclusion
The metabolites of dicamba, 5-0H dicamba and DUSA were adequately evaluated for recovery

through FDA multi-residue methods and showed that both metabolites are unsuitable for all
Protocols tested, except DUSA, which may be recovered in non-fatty foods using Protocol B

Page 9 of 12
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TABLE 3. Resuliy of Multi-residue Methods Testing with Dicaraba Metsbolites (5-0H dicomba and
BUSAL

PAM I Analyie Results Compnents

Protovol

A SOH-dicamba Subjected to testing under Module DE2 and neither | Protocol & is not applicable for

3 6-diehiorosalivylic compound fuorosesd ab excitation and emission anabysiz of 5-0H dicamba and
acid (DUEA) wavelengths of 288 amd 330 pw, SAL

B SOt divamba hethvlated auvording o Protocol B and was found | Prowee! B Is not applicable for
to produee & signad under Module DGLL arabysds of 3-0H dicamba,
Acceptable recuvary was found for both the GPU
st Floria] cloamups, bowever, reooveries through
the complote mwthod on both son-fatty food
{sovbean Torage) wd Sty Reod {xovbean seuds)
were low (6% or 2o,

BUXA Methylated scoording W Protocol B oand was found | Portial recoveriss wers obtalined
o produce 1 signgl under Module DG for DECSA in sovbean forage
Acceptable recovery was founid for both the GPC fontified ot .05 and 0.5 ppmy,
and Florisil clesnups. Revoveries through the Paged v these results Protocol
complele method on non-faty food (sovbean B omay be applicable for
forage) ware 38.5-61. 1% however, recoverios for anabesis of DOUSA on non-fatty
fasty food Dsovbean soudsd wore low st -3.4% Fosened,

. 503 divanddsg Subjocted o fosting undor Boction 302, using Baged o the results of Protoco!
modules THG-1 (electron paplure detection; BCD € yesting, Buther testing
swith Eguity<] columayand DG-13 (BCD with UB- | theough Profoonls D, B and F
17 eoluynmi was roquirgtd, The resulty

indicated that the best detector
In module DG-1, the instroment produced multiple | for 50H dicamba is the BCTY
inconsistont peaks indicating thermal degradation,
In modude IHG-13, 3% fallscade deflection (FNIH
was achioved a1 g conventration of 1,24 g with a
reladive retention Hme O chlorpyrifosy of GAG
AHES,
DURA Subjzoied w0 esting under Sootion M2, wing Prowuol C iz oot apphicebde
msshides DO-1 (BT with Bapaity-1 eohumn snd anabysts of DUSAL
D13 (ROE with DB-17 columal
e module DG-1 and DG-13, the instrameny
preduced multiple ncongistent peaks indivating
thermal degradation,

3 3O ditamba Becanse 3-OMH-Dicamba wis chromatographable i | Protocol I s oot applicabde for
Protocol O testing with BOD, recovery theough anatysis of 3-OH dicamba,
Flomisi! was ivestigated, Recoveries through both
cleanuy fosts, Section 302 U1 and Socton 302 O3,
were 0%, No father lesting was conducted,

DOSA Med tostd,

E S0 dicamby Because S-OH-DHoamba was chrowmslographable In | Protosdd B s not appliceldle Tor
Prosoced U testing with BOD, reoovery through arslysis of 3-0H dicanta,
Flarisil was fnvestipated. Kecoveries through hoth
shearmp toss, Seckon 303 07 and Section 303 C2,
were 0%, No further testing was conducied,

DOSA Dot teated.,

F E-OH dicamba The Florisil cleanuy tegt in Protocols E (Sen. 303 Pratocel F 15 oot apphicable fr
Cland Cyand F {820 304 O and Ch e sndysis of 3-0H dicamba,
identical. Unly one fest wan done for hoth, Mo
farther testing was comhuoted,

DUSA Mot tested,
& 30 dicamba Woy todted. Voot subsipnees arg ool a
THO%A subsiinied wres.
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Dicamba

Residue Chemistry Studies

Appendix 2. Updated Trial Numbers and Geographical Locations,
NAFTA Growing Sweet Corm
Regions Submitted (total) Requested”
Canada 115,
1 a2 - 1
1A, e - ==
2 1 - 1/1
3 1 - 11
4 - -
3 4 -~ 373
SA i e “~
3B - s -
6 - " -
7 - — p
TA - - =
% o . P
i,}: o — i
10 ! 11
il 1’ - 11
12 2 - 11
13 o - -
14 - e -
13 - - -
16 -- -~ -
17 - -
18 - —~
i9 . - -
20 - - -
21 ” -
Towl i W

Asper Tabde 3 of 860,150

guantifiable residucs,

“ Wew studies submitted using Statusi®, one trial in cach mdicated growing region

DP373578

i v i L v
0 For sweet com; the sceond number reflocts & 25% reduction inthe number of field wials allowed for
the crop as a representative commodity in supportof a crop group/subproup televance or when application results in no
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Dicamba Residue Chernistry Sudies DEITESTR

Appendiy 1. Status® Fungieide Use Patlern.

Loestion Bp! Application Tank Mix/
g Sages Yoar . g ey Sdiuv =

(Caunty, State; Year Method; Timing Volume| Rate | RTE |Total Rate] Adiuvants
rial 1) galiA | (b ae/Ay Hdava (b ac/g

Wayne, NV, 2008 (ROW] 40%  Poliwr broadoasy; BHRCH 18, 3 leaves 36 {L1HE - £.1368 Bil%
ROBNA0LY WG -10-127 ally

Yok, DIE; 2008 A% Folier broadeast, BBOH 14, 4 lopvex 2 01254 s 01254 WS
RO ROSDSOY WG 10127 1l

Payete, 10 2008 4% Foliar broadesst; BBCH 14 4 leaves i 0,1384 - 6.1264 PR
FRCH RORGSTD W3 -10-127tally

EP = Endease Prodoet; o mliiple sctive tngredient (MAD water dispersible granule (W03 formulation contalning 44% dicamba
sinHium salt (46% dicamba weid eguivaloms}, and 17.1% difhfenzopyrsodivm salt (idetificd as the 40% WG formulation of
dicambal.

*RTI= Retreatment Interval.
RIS = non-tonde surfictunt; Induce or Preforence, Avunoniun sulfare Baud fotileer was sdided to the spray mixture,

Page 11 of 12
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Dicamba/BAS 183 HPC Code 02880 UBASY Corporation
DACO 723, 722, and 7.2 OPPTS 860 1340M0BCD 1A 42,5, 4. 2.6 and 4.3
Residue Analvtical Method - Com Commaodities

Primary Bvaluator  Versar, Inc. Date: 10/30/2011

Peer Reviewed Alaa Kamel, Ph.D., RAB ViVHealth Effects Date: 04/30/2013
and approved by Diviston, Office of Pesticides Program AR & O

oL

Phater This DER was crtglnadly prepared sndor contract by Vorsarn, Ine, (8830 Versar Conter, Springfield, ¥A 22131 subminted
I EY. The DER bag boen rviewsd by the Hoalth Bffacts Division (HED) and revised 1 reflost surrent (ffice of Pesticids

'if’mggramzé {OPP) podidios.

STUDY REPORT:

48001303 Saha, M. (2009) Method Validation of BASF Analvtical Method DO902: “The
Dietermination of Residues of Dicamba (BAS 183 H) and its Metabolite, 5«<Hydroxy Dicamba in
Corn Matrices using LO/MS/MS”, BASE Reg Doc. No, 2009/7003067. BASF Study Number
357998, Unpublished study prepared by BASF Corporation, 77 p.

EXRECUTIVE SUMMARY:

BASE Corporation has submitted a high performance liquid chromatography method with
tandem mass spectrometry detection (LC/MS/MS), BASF method DOB02, for the determination
of dicamba and metabolite S-hydroxy dicamba (5-0H dicamba) infon corn forage, kernel plus
cob with husk removed (KACWHR), and stover. The LO/MS/MS method was used for data
collection in the sweet com crop field trial study reviewed under DP# 373578 (48001305 DER,
The submission includes & vomplete method deseription and validation data for corn matrices,

Brietly, homogenized samples are heated with 1 N HOCL at ~90 °C for 45 minutes. The extract
is conled to room temperature and filtered, then adjusted to volume with water. An aliquot of the
extract is adjusted to pH 9-10 with concentrated NHOH, vortexed, and adjusted to pH 3-4 with
concentrated formic acid, Sodium chloride is added, and the extract is partitioned twice with
hexaneethyl acetate (1:1, viv) followed by centrifugation. The resulting organic phase is
reduced to dryness under nitrogen, then reconstituted in methanoliwater (1320, viv) for analysis
by LOAAIS/ME, The precursor/product on transitions monitored for dicamba originated from the
same ion fragment at st 2189 and were 2189 — 1748 and 2200—-176.8 {the isotope of miz
218.9% However, two different precorsor/product ton transitions were monitored for S~OH
dicamba at sz 23491549 and 23491907, The first set of transitions is monitored for
guantitation purposes, and the second set of ransitions is monitored for confirmatory purposes.

The method includes different mobile phase gradients developed to address significant matrix
interferences that were observed using the original gradient (Gradient I} for determination of
dicamba in forage (moniaring ion transition at mez 218.9--174.8 and for dicamba and 5-0H
dicamba in stover (menitoring all transitions). Gradients 1, 1L b, and 11 consist of water and
methanol, each containing 0.1% formic acid, and Gradient IV consists of water, containing 0.1%
acetic avid and 2.5 mM dibutyl ammonium acetate, and methanol containing 1% acetic acid.

D3P 378578 MRID Mo, 48001303 Page 1 of §
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Dicamba/BAS 183 H/PC Code 02980 1/BASF Corporation
DACG 7.2.1, 7.2.2, and 7.2.3/0PPTS 860.1340/08C ITA 4.2.5, 4.2.6 and 4.3
Residue Analytical Method - Corn Commodities

The validated limit of quantitation (LOQ; determined as the lowest level of method validation,
LLMV) is 0.01 ppm for both analytes in all corn matrices. The reported limit of detection
(LOD) 15 0.002 ppm (~20% LOQ).

The method was adequately validated for both sets of ion transitions in samples of sweet corn
forage, K+CWHR, and stover fortified with a mixed standard of dicamba and 5-OH dicamba at
two concentration levels of 0.01(LOQ) and 0.10 ppm. Overall recoveries were 65-108%
(average of 86% and standard deviation of 11%) for dicamba and 62-124% (average of 91% and
standard deviation of 13%) for 5-OH dicamba. The fortification levels used in method validation
are adequate to bracket expected residues in sweet corn matrices.

A confirmatory method was not submitted; however, monitoring a second transition ton for 5-
OH dicamba constitutes a confirmatory procedure. An acceptable confirmatory ion transition for
dicamba was not presented. It is noteworthy to mention that a second confirmatory ion transition
for dicamba was found in the open literature in the electrospray ionization (ESI) negative ion
maode at m/z 219—145,

No radiovalidation data were submitted; however, because the method uses acid hydrolysis
procedures to release dicamba and 5-OH dicamba that are similar to those used in the
enforcement analytical methods (refer to the Residue Chemistry Chapter of the Dicamba RED,
DP# 317699, 12/20/05, C. Olinger), no additional data are required.

The registrant referenced a successful independent laboratory validation (ILV) using corn grain
and stover (BASF Study Number 357999; BASF Registration Document Number
2009/7000154), and stated that, although no changes to the procedure were reguired, minor
editorial changes provided by the performing laboratory have been incorporated into the
technical procedures of the method. It does not appear that this study has been submitted to the
Agency; however, because [LV 1s not generally required for data collection methods, no
additional information is required.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS:

Under the conditions and parameters used in the study, the analvtical method test data are
classified as scientifically acceptable. The analytical method is acceptable for the purpose of
data collection. The acceptability of this study for regulatory purposes is addressed in the
document “Supplemental Residue Field Trial Studies For Dicamba infon Sweet Corn”, D
375578, A. Kamel, 5/2013 .

COMPLIANCE:

Signed and dated Good Laboratory Practice (GLP), Quality Assuwrance and Data Confidentiality
statements were provided. No deviations from regulatory requirements were reported which
would have an impact on the validity of the study.

DPH 375578/ MERID No. 48004303 Page 2 of §
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A, BACKGROUND INFORMATION

Dicamba (3,6-dichloro-2-methoxybenzoie acid) is a selective benzoic acid herbicide registered
for the control of weeds prior to their emergence. Different forms of dicamba {acid and salt)
have registered uses on several food/foed crops including asparagus, barley, corn {field and pop),
gragses grown in pasture and rangeland, oats, proso millet, rve, sorghum, sovbeans, sugarcane,

and wheat. Application rates range from 0.5 10 2.8 1b se/A. The Dicamba Reregistration
Eligibility Decision {RED) was issued December 20058, The chemical structure and
nomenclature of dicamba and metabolite 3-OH dicamba and the physicochemical properties of
the technical grade of dicamba acid are presented in Tables Al and A2,

TABLE A1,

Test Compound Nomenclature.

PO Code 529804

ool

Clommon Rame

LHeamba

Company experimental name

BAS 183 H

JUPAL namse

3 f-dichloro-p-anisic acld or Li-dichloro-R-moethoxvbenzoic aoid

AR name

I5edichivro-2omethoxyhenzode goid

CAR registry numbery

F9IR-00.9 {diparbn aohll or FOR2-65.0 {xodium salt of dicamba}

Endeuse proshuct

Mot applicable

{asmyproningd

LOnHRoT Bame

FHydroxy-dicanda

Company experimental nanie

SO dlosmbes

UPADAAR name

3 fdichloro-3-hedrogse-Bmethopbanrotc woid

AR registiy nuboer

THOE-50-2

TABLE A2,

Physicochemical Properties of the Technical Grade Test Compound: Dicamba,

Purameter

Walue Reference

hching point

114116 B IPAD
G0~ 100 BEC 879 11

LRI

g
Dronsity ST TGAD

Water sohubility

0.5 gf100 ml 2 25 BC (PAD

Restdue Chemistry Chaplerof the
W1 Dicamba BED, DP# 317699, 12720405,

DP# 373578/ MRID No., 48601303
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Dicamba/BAS 183 H/PC Code D29801/BASF Corporation
DACG 7.2:1, 7.2.2, and 7.2 3/0PPTS 8606.1340/0BCD 1A 4.2.5, 4.2.6 and 4.3
Residue Analytical Method « Corn Commodities

TABLE AL Physicochemical Propertics of the Technical Grade Test Compound: Dieamba,
Parameler Value Reference
Selvent solubility g 100 mlb 8t 25 EC (PAD
dioxane 118.6
ethanol 92.3
isoprapyl aleohnl 76.4
methylene chioride 264
agelone it
toluene 13.8
sylene 7.8
heavy aromatic naphihalene 52
Vapor pressure 3.4 10 mm Hy at 25 BC {(PAD
Dissociation constant, pkK, 1.97 (PAL)
Oetanol/water partition coefficient, Logilaw) | 0.1 {PAL
UV /vizible absorption spectium nsntral 511 {273 nm}
geidic (pH O-1) 1053 (281 nm)
busic (pH 13-14% 469 (274 nm)

B. MATERIALS AND METHODS
B.l. Data-Gathering Method

A method description and validation data have been submitted for BASF Analytical Method
D0902, The LC/MS/MS method was used for data collection in the sweet corn crop field trial
study reviewed under DP# 375578 (48001305.DER). The submission includes a complete
method description and validation data for corn matrices. Samples of untreated sweet com
forage, K+CWHR, and stover were obtained from the sweet comn crop field trial study and were
fortified with a mixed standard of dicamba and 5-OH dicamba.

A summary of the method is provided below.
B.1.1. Principle of the Method:
Samples are homogenized in the presence of dry ice and stored frozen (<5 °C) prior to analysis.

Briefly, homogenized samples are heated with 1 N HCl at ~90 °C for ~45 minutes. The extract
15 coeled to room temperature and filtered, then adjusted to volume with water. An aliquot of the
extract is-adjusted to pH 9-10 with concentrated NH4OH, vortexed, and adjusted to pH 3~4 with
concentrated formic acid. Sodium chloride is added, and the extract is partitioned twice with
hexane:ethyl acetate (1:1, viv) followed by centrifugation. The resulting organic phase is
reduced to dryness under nitrogen, then reconstituted in methanol:water (10090, viv) for analysis
by LC/MS/MS. Two different precursor/product ion transitions were monitored for 5-OH
dicamba, while both ion transitions monitored for dicamba originated from the same ion
fragment..

Different mobile phase gradients of water and methanol, each containing 0.1% formic acid
{Gradients I, I, IIb, and III} or water containing 0.1% acetic acid and 2.5 mM dibutyl

I2P# 375578/ MRID No. 48001303 Page 4 0f 8
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Dicamba/BAS 183 HPC Code 020801/BASF Corporation
DACG 721, F2.2, and T2 HOPPTS 8801 z&i@’@iﬁt{} HA425 426 and 4.3
Residue Ang }t}t«,-.ai Sathod - Com Commoditios

ammonium acetate and methanol containing 1% acetic acid (Gradient IV) were developed to
address significant matrix interferences that were observed using the original gradient (Gradient
1} for determination of dicamba in forage (monitoring ion transition m/z 2 18.9-174.8) and for
dicamba and 5-OH dicamba in stover {monitoring all transitions). The interferences were
altributed to the harsh extraction procedures, which were thought to have the potential to produce
a significant matrix load, contributing to matrix interferences, subsequent signal suppression, and
lack of separation of the analyte from the matrix components.

The method parsmeters are summarized in Table B1L

TABLE B.L1.  Susemary Parameters for the Analyviiosl Methed Used for the Quantitation of Dicamba
and 5-OH Dicamba Residues in Corn Forage, KHCWHR, and Stover,

Method 1D BASF Annbvtical Muthed DOSGR
Aasdvtidad fivamba and 5-08 dicunhs

Extraction solvontfechaigue imsﬁ ‘samg?e:\.; {3g are he fehy § 00 EHOE gy 8050 By ~48 minntes. Theextradt

: o eohaoe with water, An aliguot (3
;j ter pid @»ii“} mﬁz 0.2 25 k. of conpenteatsd NHLOH, vortesed, snd

ey wmcmm{s‘& formic acid,

i EL Y- fed, ¢ ract i3 partitioned twive with bexanoethyd
nstale {i i, vy 5 mL‘; &}E v cermﬁmﬁizm Thie femétmg, arganie phaseds reduged in
dryness onder aitrogen, the reconstitoted In methanobwater {1090, v B b} for analysiy
by LUMS/ME.
Instrument/Detector HELC using 3 Luna phenyb-hexyl column and gradient mobile phases of water and methannl,
aoks containing O P% formde aoid (Geadients LI, HB, and 1D or water, containing 6.1%
soeticacid and 2.5 mM Jibutyel wnmonium acotate; and methunsd contalning 196 aceticaeil
{Oradient IVY Tandem mass speciromatry using a PE Sciex AP 400 Blomoloenlsr Mass
Analyesr with Turbospeny lontzution ln the nogiibee lon mode.
The precursosfproduct jon g s monitored are
Poamba oo% 21891008 {guantitationy and 2209176 8 {oonfiemation}
S0 Hommbar sy 2349915343 {oumtiiationy and 2348+ DT fonofirmotion)
Sandardizution method Extornal stnvdurdization, using mized caltbration stamdards {dopmbn + 5.0 dicambad
prepaved in methanolfwater, wis byed 1o penerate a-standard curve theough liness regression,
Stability of std solutions Stck solutions inmethanod should be made Bestoevery 2 months dilutlons of stock solutions
should be stored refrigerated 21 month or secording o thelr storage stability in a particular
slverit.
Frs wldition, the stability of dicamba and 5-0H dicomba in com extracts was determined dn thig
stdy Yo be =7 and 8 days wader veftiperation for dicamba and B0 dicamba, respeetively.’

Cleanup stratogies

Retention tmes Approximete retention Hmes i ainues
Pirambs B0 Teambg
Cradiont § (il matrieesy 8.3 8§,

Cipndion: 1 (a8 matrioes)y: 6.4 4.4

Tiradiens T (K OWHE, stoverl 43 H4d
£iraciont HE (forage, stovery: 4.93 6.34
Coracient IV {(stover, confinmatonyy; NA 3.4

 Determined by ro-analysia (meinjection) of selected nuthedd validution samples~1 week afier definitive analbysis, Mo further
results are provided Berein,

B2 Epforcement Method

Adequate enforcement methods are available for determining restdues of dicamba and 5-OH
dicamba in crop commeoditics {refer to the Residue Chemistry Chapter of the Dicamba RED,
DP# 317699, 12/20/08, C. Olinger).

D 373578/ MRIEY Mo, 48001303 Page 5 of 8
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Divamba/BAS 183 WRC Code 29801/BASF Corporation
DACO7.2.1, 722, and 7.2.3/0PPTS 860 I30OECD HA 42.5,4.2.6 and 4.3
Residue Analytica] Method - Comn Commodities

L RESULTS AND DISCUSSION
C1.  Data-Gathering Method

Method validation data for BASF method DO90Z are presented in Table C.1.1, The method was
adequately validated in samples of sweet com forage, KAUWHR, and stover fortified with a
mixed standard of dicamba and 3-OH dicamba at two concentration levels of 0,01 and 0.10 ppm.
Overall recoveries were 65-108% (average of 86% and standard deviation of 11%4) for dicamba
and 62-124% {average of 91% and standard deviation of 13%) for 5-OH dicarmba. The
fortification levels used in method validation ave adequate to bracket expected residues in sweet
com matrices. Method validation was conducted at BASF Agricultural Research Center
{Research Trangle Park, NC).

The method characteristics for BASF method DOS02 are summarized in Table C.1.2. The
validated Hmit of quantitation (LOQ; determined as the LLMV) 15 0.01 ppm for both analyvtes in
all corn matrices. The reported limit of detection (LODY is 0.002 ppm (~20% LOQ).

No confirmatory method was submitted; however, monitoring a second transition ton for each
analvie constitutes confirmatory procedures for the methad.

Mo radiovalidation data were submitted; however, because the method uses acid hydrolysis
procedures 1o release dicamba and 5-OH dicamba that are similar to those used i the
enforcement analytical methods (refer to the Residue Chemistry Chapter of the Picamba RED,
DP# 317699, 12/20/05, C, Olinger), no additional data are required,

TABLE LY. Recovery Results from Methed Yalidation o0 Corn Forgpe, KAHUWHER, and Stover using
the Data Gothering Analytica] Method, Standusds were Prepared in Methanol
Mty blobile Spiking Cuantitation” | Confipmation”
“"g}h"f“ . L‘?"‘"F Recoverien Obigined | Mean Recovery | Recoveries Oblained | Meah Revovery
Gradient” | (ppsy) (9%} #51d. Prev, [CV] {%a} & Sid. Dev. {0V]
%) P OV
Preamba
Forage i 0,81 MR WRNE 82,88, 83,74, 77 81 6 {71
I 1080, 97, 9% 97, 103 W 3 {31 83,91, o, 101, 98 92 e8]
i G108 NRA MNRAC 95,82, 81,77, 72 82819
1] 105, 108, 103, 99, 10 10353 {3 98, 101, 165, 94, 103 100+ 5§54
K+CWHR I .4 80, 8a, 89,78 79 B34 5 [l 90,94, 99,96, 78 894 8 19
140 RO,83 83,77, Ba Rixd %y 00, B2, 74, BE, o
Stover HB {6 B5 6%, 79, 65, 84 =6 fR1 iy
R T2, 82, 86, 85 T s {81 R
i 0.0 NRINE RN 79% 767, 84, 80, 80 RO 3 4]
.10 NR/NC NR/NE 85, 8%, 93, 69, 75 82+ 10113
DP# 378578 MERID No, 48001303 Page 6 of 8
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Dricwmbal Bﬁ»‘g 3”3 HAPC Code

ROROHEASF Corp

ation

Orradiongs vt BV dy water vontalning i} &
acetie acid and 25wl dibuy! aosnoniues acetate and msthanol conteining 1% seetio e
“ hontored fon trarsitions wore st 2189174 8§ for dicambe und 234 9154 9 for 5 (}} cenmba,
* Musittored on Wansitons were mds 22091768 for dicambs and 234.9- 1807 for 3-0H dicamby,
: NEANC = oy reported or notconductad,

* Muean of replicate anulyses.

* The pradient for this data set was Invorrectly dentified as Gradient | in Tabiles 1 and 2 of the MRID
the pradicnt used was setuelly Gradieat 1 {pp. 30 and 513

DACG YL, LLL and T23/0PPTE 801 80/ ECH TA 42 5, 42 6 and 4.3
Residup f%mglyi;mi hethod - Corn Commaondities
TABLE C.LL.  Recovery Results from Method Yalidation of Corn Forage, K+CWHE, and Stover using
the Data Gathering Analytical Method. Standards were Prepared in Methanol,
Matris Mokt Spiking Cuntitation” Confirmation’
G igi;; {I’""‘"% Recoveries ‘Q'tsta‘;’ ned | Mean Recovery | Recoveries Obtaioed | Mean Recovery
WHTRHERT L %%} & S, Bav, JOVY Y + Sud, T, JOVY
Y PV
A0 Dicamba
Forage .43 ThOTIEE, T4, TR ER 3L B2, 86, RE &4, B0 52213
i 1, &9, B0, o, 74 &6 & 810 TOZ, FHE BY RS U2 g 1111
§ .10 o By, 100, 89,92 96 4 4 {5] &9, T, 94, 100, 1 97 & & 6]
1 100,99, 104, 105, 116 1 10424 4] 91,89, 115, 124,89 | 1022 17[16]
KA COWHR 1 (.01 76, 70, BT, 90, 73 AN 105, 115, 82, 114, 98 1034 13 13)
.10 U6, 86, 103, 54, 107 99 & 9{9) 92, 59, 107, 86, 84 93 & 8 [8] v
Rtovgr i .41 aé,, 71,63, 82 &1 787191 R WRML
NRINE 80%, 627, 75,70, 90 71£619]
W GAG | B ET 0L 10292 WNRANG ?a:&eNC
WRAC N §§353 106, 91, 78, 182 96413 {14
18, and T are woter and methanol, sach comtpining §.1%

the raw data ndicate tha

TABLE €12, Churacteristics for the Data-Gathering Analvtival Method Used for the Qeantitation of
Divamba and 5-0H Dieamba Residues in Corn Forage, KHCWHR, and Stover.
Anabviels) Dicanba and 308 dicamba
Eguipment 1D Shimada CHPLE systermn conneeted to & PE Sciex APE 4000 Mass Analyeey
with Torb ay fonization {negativies mide

The LOG, determined sathe L L‘ﬂ{ was 0,61 ppm for both anadvtes in ol matives,
The LOD was 0,002 ppm (~20% LOU for both anslytes in all mattices,
Percent recoverios and coetiiciaus of variance (V&) indicate acceplable
seonracyyprecision & (L0110 ppm for sl anabvies and all matrices, Average
renoreeries {and $Vs) were B6% {1290 For dicamba gnd 1% (34%6) for 5-00H
divamba. See Table €.1.2 above,

Limit of guantitation (1O
Lt of detection (LOIN
Avcuracy/Precision

Rebiabhilisy of the Muthed? [HLV] Thi srdicaded that an ILY wis condunted (BASEF Btmly Wumber 337 “s%_
BaASE stration Drovans Nunder 20097000154 This study dovs net wgﬁ
e hoon submitied 1o the Ageney; howey eoreginiran stated that the IRV ash g

| and that no changes were required o the

corn grain et slover was saotes
prnpdure.

The method/detector responss was Hoear {coaffivient of doterminalion, r> 0.9996 for
dicamba and 1 9997 fors-OH dicamba) and within the range of0.1-2.5 ngimL.

The control chrimatogramy generally have no peaks above the chromatographic
background, ad the spiked sample chrematograms contain only the analyte peak of
interest. Peaks were well defined and sy mmreuic,a!\ There sppeared (o e no caryover
o the followine chromadograms,

{inearity

Speeificity

D3P 375578/ MRID N, 48001303 Page 7 of 8
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Dicamba/BAS 183 H/PC Code (29801/BASF Corporation
s DAL TR 722, and LRVOPPTS 860 1340 0ECH HA 423,426 and 4.3
% Restdue Anabvical Mathod - Com Commodities

.2,  Enforcement Method

Adequate enforcement methods are available for defermining residues of dicamba and 3-0OH
dicamba in crop commodities {refer to the Residue Chemistry Chapter of the Dicamba RED,
DP# 317699, 12/20/05, C. Olinger).

C.3.  Independent Laboratory Validation

The registrant referenced a suceessful independent laboratory validation {(1LV) using com grain
and stover (BASF Study Number 357999; BASF Repistration Document Number
2009/7000154), and stated that, although no changes 1o the procedure were required, minor
editorial changes provided by the performing laboratory have been incorporated into the
technical procedures of the method. It does not appear that this study has been submitted to the
Agency; however, because TLV s not generally required for data collection methods, no
additional information is required,

) 3 CONCLUSION

The LC/MS/MS method used for data collection in the sweet corn crop field trials reviewed
under DP¥# 375578 (refer to 48001305, DER) adequately determines residues of dicamba and 5-
OH dicamba in com forage, K+UWHE, and stover. Acceptable method validation data were
submitted reflecting both the quantitative and confirmutory Jon transittons monitored for
determination of dicamba and 5-OH dicambs, and the fortification levels used in method
validation are adequate to bracket expected residues in sweet corn mairices.
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Dleamba/BAS 183 H/PC Code G280 1/BASY Corporation
DACO 7.2 4/0PPTS 860.1380/0ECD INIA 5.3.1
Multiresidue Analytical Methods

Primary Evaluator  Versar, Inc. Date: 1073072011

Peer Reviewed Alaa Kamel, PRI, RAB VIiVHealth Bffects Date: 04/30/2013
and approved by Division, Office of Pesticides Program (R W @ o

Mate: This Dats Bvaluntion Broerd (DER) was originally propared under conlract by Verser, e, (8830 Versar Center,
Springfield, VA 22151 submitted 10030/ The DER hos beenroviewed by HED and revised to refloot curpant Offics of
Pestivide Programs (OPP) policies.

i
23

STUDY REPORT:

48001304 Perez, R, Perez, 5., and Tarkalanov, N. (2010) BEvaluation of 5-0H-Dicamba and 3,6-
Dichlorosalicylic ACID (DCSA) FDA Multiresidue Method (MRM) Testing: Lab Project No.:
ADPEN-ZKS-0508BAS, Study No.: 357203, Unpublished study prepared by BASF
Corporation. 247 p.

EXECUTIVE SUMMARY:

In response to the Data Call In (DCI) for the Dicamba RED to support the reregistration of the
herbicide dicambs (GDC-29801-27682), BASE Corporation has submitted multiresidue testing
data for the dicamba metaholites of concern {3,6-dichloro-3-hydrexy benzoie acid (3-0OH
dicamba) and 3,6-dichloresaliovhic acid (DCSAY. The metabolites were sereened through
multiresidoe methods deseribed in the United States Food and Drug Administration (FDA)
Pesticide Analytical Manual Volume T{PAM Vol I). 5-OH dicamba was tested through
Protocols A, B, C, D, E and F. DOSA was tested through Protocols A, B, and C. DUSA was not
tested under Protocol I, E, or F because it did not show acceptable chromatographic separation
{vielded multiple peaks) under Protocol €. 5-0OH dicamba and DCSA were notiested under
Protocol (G because the compounds are not & substituted urea. The study was conducted by
ADPEN Laboratories, Inc. {Jacksonville, FLY

5-0OH dicamba and DCSA were tested for natural fluorescence using procedures outlined m
Protocol A; however, testing was suspended because of the lack of a fluorescence response at the
excitation and emission wavelengths.

Protocol B testing of 5-OH dicamba and DUSA indicated hoth could be methylated; however,
enly DUSA was successful through the complete method with partial recovery in sovbean forage
fortified at 0.05 and 0.5 ppm {83.2-61.1% and 38,5-45.7%, respectively). Based on these results
Protocol B may be applicable for analysis of DCSA on non-fatty food.

Protoco! O testing of the compounds indicated that further testing using Protocol DU E, and F was
required for 3-0H dicamba; this compound was found to show acceptable chromatographic
separation with sufficient response on tested modules DG13, DOSA did not show acceptable

DP# 378878 MRID Mo, 48001304 Page 1 of 7
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Dicamba/BAS 183 H/PC Code 029801/BASF Carporation
DACD 7.2 4/0OPPTS 880.1360/0ECH A 5.3
= Multiresidue Analytical Methods

chromatographic separation (vielded multiple peaks) on both modules tested under Protoco] C;
therefore, no further testing was conducted.

5-OH dicamba was found to be unrecoverable through both cleanup tests when tested under
Protocols D, E, and F; therefore, further testing under these Protocols was not conducted.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS:

Under the conditions and parameters used in the study, the multiresidue method testing data are
classified as scientifically acceptable. The acceptability of this study for regulatory purposes is
addressed in D 375578, A. Kamel, 6/11/2013,

COMPLIANCE:

Signed and dated Good Laboratory Practice (GLP), Quality Assurance and Data Confidentiality
statements were provided.

A. BACKGROUND INFORMATION

Dicamba (3,6-dichloro-2-methoxybenzoic acid) is a selective benzoic acid herbicide registered
for the control of weeds prior to their emergence. Different forms of dicamba (acid and salt)
have registered uses on several food/feed crops including asparagus, barley, corn (field and pop),
grasses grown in pasture and rangeland, oats, proso millet, rye, sorghwm, soybeans, sugarcane,
and wheat. Application rates range from 0.5 t0 2.8 Ib ae/A. The Dicamba Reregistration
Eligibility Deciston (RED) was issued December 2005, The chemical structure and
nomenclature of dicamba and its metabolites 5-OH dicamba and DCSA and the physicochemical
properties of the technical grade of dicamba acid are presented in Tables A1 and A2,

DP# 375578/ MRID No. 48001304 Page 2. of 7
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TABLE AL

Tost Compound Nomenclatare,

PO Cande 429801

Compound

Comunon name

Dicamba

Comspany exparimental nams

BAS 183 H

HIPAL name

3 6-dichioro-o-gninic sid or 3 6-dichlore-2-mothoxybenzois anid

CAR name

fora-Z-methoyvhenzods agid

A8 registre numbey

PRS00 (dicambr ackd) or TR0 (sodiun saltof loarbad

Compound

%
M, j‘ : j\
:

T e

Common name

S-Hyvdrowy-dicunba

Company saperinental name

SO divamba

BIPACKCAS name

3. 5dichiore-3-hydroop-Lommthoxy-henzois acid

CAS regisire numbey

TH0-50-2

Compound

Lot

Common pame

3. 6-dichliprosatioelic acid

Company experimental name

DUSA

HIPACHCAS name

CAS reglstry nunher

3401-80-7

DPE 375578/ MRID Mo, 480013
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Dicamba/BAS 183 H/PC Code 029801/BASF Corporation
DACO 7.2.4/0PPTS 880, 1360/0ECD HIA 5301
Multiresidue Analvtical Methods

TABLE A2, Physicochemical Properties of the Technical Grade Test Compound: Dicamba.
Parameter Vialug Reference i
Mudting point. 114-116 *C{PAD Residue Chemistry Chapterof the
G0-100 “C (872 TGAL Dvicamha RED, DP# 317654, 12720705,
pH 2.5-3.0 (87% TGAR €. Olinger
Density 1.57 pimok, ot 23 °C (87% TGATD
Water solubility 0.5 g/l ml ar 25 °C (PAY)
Solvent solubility 2100 ml a4 28 70 (PAD
dioxais Y
gthanol g2
isopropy! alcohel 75,0
methyleng chioride 26.0
doptons 17.0
toluene 13.0
xylene 7.8
heavy aromatic naphthalene 32
Vapor pressure 34dx IQ’% mim He at 23 "C{PAT)
Dissociation constant, pK, 19T (PAD
Cetanolfwater partition coefficient, Logllawt {01 (PAD
UV visible absorption spectum veuiral; 311 (275 nen)
acidic (pH G-I 1033 (281 om)
bagic(ph 13-4y 469(274 am)

B. MATERIALS AND METHODS

3-OH dicamba and DCSA were tested for natural fluorescence using procedures outlined in
Protocol A. 5-OH dicamba and DUSA were not tested under Protocol G because the compounds
are not a substituted urea. Both 5-OH dicamba and DUSA were methylated according to
Protocol B, Protocel C testing was performed to determine the appropriate module for use in the
analysis of the test substances with Protocols D, E and F. Under Protocol C, modules DG
{ECD detector with Equity-1 column) and DG13 (ECD detector with DB-17 column) were
selected for evaluation of 3-0OH dicamba and DCSA due to their specificity for compounds
containing & halogen atom. Because 5-OH dicamba showed acceptable chromatographic
separation under DG 13 with ECD, testing was conducted under Protocol D for recovery through
Florisil. 3-0OH dicamba was tested under Protocol E and F for recovery through Florisil using
procedures C1 and C2.

C. RESULTS AND DISCUSSION
The results of the multiresidue method testing are presented in Table C.1 below.

Testing through Protocol A for both substances was suspended due to the lack of a fluorescence
response at the excitation and emission wavelengths of 288 and 330 nm.

Under Protocol B testing, DCSA was successful through the complete method with partial
recovery in soybean forage fortified at 0.05 and 0.5 ppm (53.2-61.1% and 38.5-45.7%,
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respectively); 5-QH dicamba recoveries were <6.0% at both of the fortification levels on sovbean
forage. Recoveries of 5-OH-Dicamba and DCSA in sovbean seed were low for all fortification
levels at 0% and <3.4%, respectively. Based on these results Protocol B may be applicable for
analysts of DUSA on non-fatty food.

Protocol C testing of $-OH-Dicamba indicated that further testing using Protocols DL E, and F
was required. The Protocol € results indicated that the BCD {with a DB-17 colomn) was the
most appropriate detector for the test substance.

Under Protocel 1, the recovery of the test substances through the Florisil column cleanup
procedures was evaluated first because the ECD was found to be the most sultable detector for 5-
OH dicamba. 5-0H dicamba was not recoverable from the Florisil column cleanup procedures.

Testing of 5-OH dicamba through Protocols E and F was also not recoverable from the Florisil
column cleanup procedures.

TABLE C.1. Revults of Multiresidue Methods Testing with Dicamba Metabolites (3-0H dicamba and
DBCSAL

PAM Analvie Results Conpments

Protoge]

& S(Hed Bublocted 1w tosting wader Module DL2 andnelther | Protosol A % not applivable for
3 b-dichiprosalioviia compound Huomsoed at exoligtion and omission s af 500 dicamba and
acid (EHUR A wavelengths of 288 and 330 am.

B SOt ldicumba Sdethylated soconding o Protocel Bandwas Bued | Protosol B g nod spplicable foy

o produse @ stgnal wler Module DGL snabvaly of S-0H dioamds.
Anveptably reopvery wad found for both the GPC
and Florisil clesnups, however, recoveries through
the complete method on both son-fatty foud
{sevbean forage} and fatty food {zoyboan seeds)
were b (0% or 2o,
DEsA Methvinted avcording o Protoce] Band was found | Partial recoveries were obiained

to produce 2 sipoel wndey Madale DGL for DXUSA by sovbian forage
Acceptabde recevery was ound for both the GPC fortifiodd af 003 and 0.5 ppm.
ard Florisil cleanups. Beooveries through the Based ooy these repuits Protoosd
complete methed on pon-Taaty Bod Govbesn B may be apphcabls for
forage) wore 38561 1%, bowever, recoveries for snalvabs of TISA oo son-fatty
fatty food CGovbean seedy) were low st 3-3.4%, Fosgud,

DI ATS5T8/ MEID We, 48061304 Page 8 of 7
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TABLE C.1. Results of Multivesidue Methods Testing with Dicamba Metabolites (5-OH dicamba and
DCEAY

PAM 1 Analvie Resulis Comments

Brostogo]

C 5-00H dicamba Subjected to testing under Section 302, using Based on the resulis of Protocot
medules DG-1 (eleciron vapturé detection; ECD € teating, further testing
with Eguity~1 column) and DG-13 (BCD with DB~ | through Proloenls D, B, and F
17 column). was reguired. The results

indicated that the best detector
16 module DG-1, the instrument produced multiple | for 50 dicemba is the ECB.
inconsistent peaks indicating thenmal degradation.
In medule BG-13, 50% full-scale deflecton (FED)
wasachieved at a concsniration of 1.24 ng with a
relative retention time {rrt; chlorpyrifos) of 0.60
‘ iRles.
DOSA Subjected to testing under Section 302, using Protocal-C is not applicable for
modules DG-1 (ECD with Equity~1 column) and analysis of DOCSA.
D13 (ECD with DB-17 column}
fn.module DG-and DG-13, the instrument
produced multiple inconsistent peaks indicating
thermal degradation,

D 5-O dicamba Because 5+0H-Dicamba was chromatographable in | Protocol Dis net applicable for
Protocol € testing with ECIY, recovery through analysis of 5-OH dicamba.
Florisi] was investigated. Recoveries through both
cleanup tests, Section 302 C1 and Bection 302 C5,
were 0%. No flather tegtine was conducted.

DSA Mot tested.

£ 5-0H dicamba Because 5-0H-Dicamba was chromatographable in | Protocol E'is nolapplicable for
Protocol Ctesting with BCD, redovery through analysis of 5-0OH dicamba,
Florisil was investigated. Recoveries through both
clesnup tests, Section 303 1 and Section 303 €2,
wiere 0%, Na further testing was conducted.

DOSA Mot tested.

F S-OH dicarba The Flotisilt cleanup test in Protocols B (Sec, 303 Protocol F is not applicable for
C1 and €23 and F (8ee. 304 Tl and T2) are analvsis of 5-OH divamba.
identical. Only one fost was done for both, No
further testing was conducted.

DESA Mot tested.
G 5-OH dicamba Mot tested, Test substances are not a
DCSA substituted urea.

D. CONCLUSION

The metabolites of dicamba, 5-OH dicamba and DCSA were adequately evaluated for recovery
through FDA multiresidue methods. Because the test substances are not substituted ureas,
testing under Protocol G was not conducted. Testing through Protocol A was conducted for both
substances; however, testing was suspended due to the lack of a fluorescence response at the
excitation and emission wavelengths of 288 and 330 nm. Under Protocol B testing, DCSA was

successful through the complete method with partial recovery in soybean forage fortified at 0.03
and 0.5 ppm. Protocol B described in PAM Vol. T may be applicable for determination of DCSA
on non-fatty food. Protocol C testing of 5-OH dicamba indicated that further testing using

DP# 375578/ MRID No, 48001304 Page 6 of 7
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Protocols D, E, and F was required. Because the detector determined to be most appropriate for
the fest compounds was the ECI3, the recovery of the compounds through the Florisil column
cleanup procedures was evaluated first under Protocol D, 5-OH dicamba was not recoverable
from the Florisil column cleanup procedures under Protocols D, E,and

E. REFERENCES

DP#: 317699

Subject: Dicamba. Residue Chemistry Considerations for the Reregistration Eligibility
Decision (RED) Document. Summary of Analytical Chemistry and Residue Data.

From: . Olinger

Ta: K. Tyler

Dated: 12/20/05

MRID{s): None

F. DBOCUMENT TRACKING
RDIL

Petition Number{s):

DP Barcode(s): D373578

PC Code: 029801

TFemplate Version June 2003
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@ Dicamba/BAS 183 HPC Code D29801/BASF Corporation
DACO TATTSHOPPTERSLISOECD UASI L A3 2, 633 and IHA 83,1, 832,833
Crop Figld Trial - Sweet Comn

Primary Evaluator  Versar, Inc Date: 1073072011

Peer Reviewed Alas Kamel, Ph.D., RAB VI/Health Effects Diate: 3/8/2013
and Approved by Division, Office of Pegticides Program. (o A0 O

Mot This DER was ortginally prepared snder contrant by Versar, T, (8850 Versar Conter, Springfield, Va4 23151 subsmitted
W31 The DER has hean revigwsd by the Heplth Effecty Division (HED) and revised o refleot cupront Office of Pesticiie
Programs (OPP) policies.

STUDY REPORT:

48001305 White, M. (2009} Magnitude of Dicamba Residues in Sweet Corn Following an
Application of BAS 799 00 H (Swatus®). BASF Reg. Doc. No, 2009/7003026. BASF Study
Number: 3531372, Unpublished study prepared by BASF Corporation. 79 p.

EAECUTIVE SUMMARY:

BASF has submitted crop field wial for dicamba on sweet comn, The data were submitted in
response to an Agency memorandum (DP# 2758611, 7/26/01, G. Kramer) of an Interregional
Research Project No. 4 {(IR-4) petition for uses of dicamba on sweet corn. Three field trials were
conducted in the United States during the 2008 growing season in the Morth American Free
Trade Agreement (NAFTA) Zones 1 INY; 1 trial), 3 (NE; 1 trial), and 11 (1D 1 trial),

Fach trial consisted of one untreated plot and one treated plot. All reatment applications were
made using a multiple active ingredient (MAI) water dispersible granule (W) formulation
containing 44% dicamba sodium salt (40% dicamba acid equivalents), and 17.1% diflufenzopyr
sodium salt (identified as the 40% WG formulation of dicamba) and isoxadifen-ethyl. The
samples were neither analyzed for diftufenzopyr nor for isoxadifen-ethyl. At each trial location,
dicamba was applied at 0.125-0.127 b acid equivalent {ae}A. Applications were made using
boom spraver ground equipmend in spray volumes of 2040 gal/A, A non-ionic surfactant (NIS)
mixed with an ammonium sulfate lguid fertilizer was added 1o each spray mixture,

Samples of corn forage and sweet corn kernel plus cob with husks removed (K+UWHR) were
harvested from all trials at pre-harvest intervals (PHD) of 32-33 and 53-72 days and stover
samples were harvested at PHIs of 72 and 88-98 days. The K+CWHR and stover samples taken
at the first sampling interval were generally imumature; however, those taken at the last sampling
interval were commercially acceptable RAC samples.

Sweet corn samples were analyzed for residues of dicamba and its metabolite 5-0H dicamba
using High Pressure Liguid Chromatography -~Tandem Mass Spectrometry (LU/ME/MS),
Method D0902, The limit of quantitation {LOQ; determined as the lowest limit of method
validation, LLMV} was .01 ppm for all analytes in all sweet corn matrices, The method was
verified prior to and in conjunction with saumple analysis and is considered adequate based on

MRID Ng, 48001305 Page 1 of 12
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{  Dicamba/BAS 183 H/PC Code 02980 1/BASF Corporation
@ DAUG LA UTAZA0PPTE 880 1300/0BCD HA 63,1, 632, 635 and A 83,1, BA2 833
Crop Field Trial -~ Sweet Com

acceptable method validation and concurrent recovery data. The fortification levels used in
concurrent method recovery were adequate to bracket expected residue levels. The concurrent
recoveries reporied in this document were not corrected for residues in controls (residues in
controls <LO0Q).

Samples were stored frozen {<-3 *C) from collection to analysis for 175-242 days (3.8-8.0
months} for forage, 156-199 days {5.1-6.5 months) for stover, and 178-244 days (5.9-8.0
months) for K+COWHR. Samples were analyzed within 0-3 days of extraction. Adequate storage
stability data are available to support the study reflecting the stability of residues of dicamba and
5-0H dicamba under frozen storage conditions Indon field com forage, silage, grain, and fodder
for up 10 3 and 2 years, respectively (refer to the Residue Chemistry Chapter of the Dicamba
RED, DP# 317699, 12/20/05, C. Olinger). These data are acceptable to support the storage
conditions and durations of samples from the submitted field trials,

Following one foliar broadeast application of the 40% WG formulation of dicamba at a total rate
of 0.125-0.127 1b ae/A, combined residues of dicamba and its metabolite 5-OH dicamba {and per
trral averages) were <0.02-0.0886 ppm (<0.02-0.0782 ppm) and <0.02-0.0688 ppm {(<(L.02-
0.0679 ppmy) infon forage at 32-33 and 33-72-day PHIs, respectively. Combined residues of
dicamba and 5-0OH dicamba (and per trial averages) were <0.02-0.0451 ppm (<0.02-0.0393 ppm)
and <0.02-0.0525 ppm (<0.02-0.0416 ppm) infon stover at 72 and 88-98-day PHIs, respectively,
{ombined residues of dicamba and 5-0H dicamba were below the LO) (<0.02 ppm) infon all
samples of KACWHR at 32-33 and 533-72-day PHls.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS:

Under the conditions and parameters used in the study, the field trial residue data are classified
as scientifically acceptable, The acceptability of this study for regulatory purposes is addressed
in the U.S, EPA Residue Chemistry Summary Document {D 375578, A, Kamel 6/11/2013].

COMPLIANCE:

Signed and dated Good Laboratory Practice (GLPY, Quality Assurance, and Dats Confidentiality
statements were provided. No deviations from regulatory requirements were reported which
would have an impact on the validity of the study.

Al BACKGROUND INFORMATION

Pricamba (3,6-dichlore-2-methoxvbenzoic acid) is a selective benzoie actd herbicide registered
for the control of weeds prior to their emergence. Different forms of dicamba (acid and salt)
have registered uses on several food/feed crops ineluding asparagus, barley, corn (field and pop),
grasses grown in pasture and rangeland, oats, proso millet, rye, sorghum, sovbeans, sugarcane,
and wheat, Application rates range from 0.5 10 2.8 b ae/A. The Dicamba Reregistration
Eligibility Decision (RED) was issued December 20, 2005, The chemical structure and

MRID No. 48001303 Page 2 of 12
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DACO 7.4.1/7 4. 2/OPPTS 860.1500/0ECD IA 3.1, 6.3.2, 6.3.3 and I1JA 8.3.1,83.2,833
Crop Field Trigl — Sweet Corn

nomenclature of dicamba and metabolite 5-OH dicamba and the physicochemical properties of
the technical grade of dicamba acid are presented in Tables A1 and A2,

TABLE A1, Test Compound Nomenclature.
PC Code §29801
Compound
Common nams Dicamba
Company experimental name BAS 183 H
IUPAC name 36-dichinro~o-anisic aeid op 3.6-dichloro-2-methoxvbenzoic acid
CAS name 3. &-dichloro-2-methoxybenzoic acid
CAS registry number 1918-00-9 (dicamba acid) or 1982-69-0 (sodium salt of dicgmba)
End-use prodact 406 WG ftrmulaton { Status® Herbicide; MAIT formulation containing 44% dicamba
sodium salt and 17. 1% difhdenzopyr sodivm salt)
Compound £
HQ
g o
\
LiMe
£
Comnon name S-Hydroxy-dicamba
Company experimental name 5-0H divamba
[UPAC/CAS name 3.6-dichloro-S-hydrody-2-méthoxy-benaoic atid
CAS registry number T600-30-2
MRID No. 48001305 Page 3 of12
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TABLE 4.2.  Physivochemical Properties of the Techwical Grade Test Compound: Dicamba,

Parameter Wl Reference
Muetting point Yid-116 20 (PAl Residup Chemistry Chapter of the
QU100 2 {R7%: TOAD Divamba REL, DPE 317699, 1220403,
pH 2,545 (7% TOAD . Olinger
Diengity P37 phml e 25 SO LETHCTOAD
‘aber solubility 8.5 g/ 1wl o 23 PC{PAD
Sobvent solubilivy S 100 el 91 23 20 (PAL
dioxane 1188
cthanol 9rd
isapropy! sloohol TH.
methylens chiloride 6.0
aeetnne Vi
toluene 13.8
xylene 18
heavy arpmatic nopinhelens 52
¥ upar pressure 345 107 pan Hg @ 25 °C (PAD
Dissociution constant, p¥, PAT(PAL

Dictanolwaler partition cosificiens, Logiowt 101 {PAL

UV ivisibde absorption spesirum setral: SPET5 ooy
apidie {pH -1 133 {287 nmy)
basic (plt {314 468 (274 nm)

8. EXPERIMENTAL DESIGN
8.1, Study Site Information

Three sweet comn field trials were conducted in the United States during the 2008 growing season
in NAFTA Growing Zones T (NY; 1 trial), 5 (NE; 1 trial), and 11 {(ID; 1 wrial),

Each trial consisted of one untreated plot and one treated plot. All treatment applications were
made vsing a MAI WG formulation containing 44% dicamba sodium salt (40% dicamba acid
equivalents), and 17.1% diflufenzopyr sodium salt {identified as the 40% W formulation of
dicamba). The samples were not analyzed for diffufenzopyr. At each trial location, dicamba was
applied at 0.125-0.127 Ib ae/A. Apphications were made using boom spraver ground equipment
in spray volumes of 20-40 gal/A. A NIS mixed with an ammonium sulfate Houid fertilizer was
added to each spray mixiure.

Samples of corn forage and sweet corn KACWHR were harvested from all trials at PHis of 32-33
and 53-72 days and stover samples were harvested at PHIs of 72 and 88-9R days. The K+CWHR
and stover samples taken at the first sampling interval were generally immature; however, those
taken at the last sampling interval were commercially acceptable RAC samples.

Common caltural practices were followed to maintain the crop, and additional maintenance
pesticides and fertilizers were used at the sites to produce a commercial quality crop. Weather
data were not presented. The registrant indicated that precipiiation was below normal in June,
August, and September and shove normal in July and October at the NY trial site. Atthe NE

MR Mo, 48001303 Paged ol 12

ED_005172C_00001714-00031



;@% Dicamba/BAS 183 H/PC Code 029801/BASF Corporation
¢ DACO 74874 270PPTS 860 1 500/0BCD TTA 631,632, 6 3.3 and 1HA 3.1, 832,833

Crop Figld Trial ~ Sweet Corn

trial site, August was cooler than normal; precipitation was above normal in June and July and
below normal in August. Precipitation was slightly less than normal during the trial period at the
1D trial site. Irrigation was used to supplement rainfall as needed,

Trial conditions are presented in Table B.1.1. The study use pattern is presented in Table B.1.2,
and the crop varieties grown are identified in Table C.3.

TABLE B.1.1  Trial Site Conditions.
Trial Idamtification! Soil characterisiics
County, State; Year (Trial No) Type %OM' pH’ CEC
meg/100 o
Wavne, WY 2008 {RON ROSOGDR) Silt loam 4.7 5.8 8.2
York, NE; 2008 {RCN ROB0609) Silty ¢lay loam 2.5 6.3 241
Payette, ID; 2008 (RCN ROBOGIO) Loam 1.97 8.1 MR,
MR= Mot reported
"These parameters are optional except in cases where their value affects the use pattern for the chemical,
TABLE B.L.2.  Study Use Paltern.
Location Ep! Application Tank Mix%
County, State; Year Method; Timing Velume| Rate | RTT [Total Rate] Adiuvants’
Trial 1)) gallA | (b ae/AY |(days)] (Ih ae/A)
Wayne, NY; 2008 (RON] 402 [Foliar broadeast; BBCH 15, § leaves 44 0.1268 - (1.1268 NIS
ROSDHORY WG H~10-127 1all)
York, WE; 2008 40% {Foliar broadcast; RBCH 14, 4 leaves pet] 1254 e &.1254 NI
(ROM ROSGE09) WG -10-127 wll)
Payette, 1D; 2008 40%. {Foliar broadeast; BBCH 14, 4 leaves 30 0.1264 - §.1264 NS
(RCN ROBDOT) WG (10127 tall}

P = End-use Product; 3 multiple sotive ingredient (MAT} water dispersible granule (WG formulation containing 44% dicamba
sedium sal (40% dicamba acid equivalents), and 17.1% difluferezopyr sodism salt {identified as the 40% WG forinulation of
dicamba).

SR = Retreatment Interval,
ENIS = non-iontc surfactant; Induce of Preference. Ammonium sulfate liquid fertilizer was added to the spray mikture

MRID No, 48001305 v : Page 50f 12
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DACO P4V TAZOPPTS 360 1500 0ECTH HA G2 L, 632, 633 end A 831, 832,833
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TABLE B.1.3 . Trial Mumbers and Geographical Locations.

MNAFTA Growing Swewt Com
Regions Subenitied Requested!
Carvads HRN
i i 241
14 - e e
2 - 141
3 - e i
4 - N -
5 1 e 543
54 o o e
3B - - .
& - o .
p o - -
T4 e - »
g . . e
& . - -
1 - - i1
T i o 1
2 - s 11
1% - o =
14 . " -
1% - - -
16 - o v
X e o e
1% - -
1% e e wn
0 - i o
2 i . "Mm vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv
Total ¥ L e

: 3 i . ;

As por Table 5 of B840, 1500 fur swept comy; the second number reflerts 8 25% reduction in the number of field wials allowed for
the crop as & representative comndily o support of ¢ orop groupSmbgroup toloranes o whon spplication results inne
spuantifiable residuss,

“The registrant indicated that this study i3 providing bridging Jais to supplement previvusly submitted residue data for dies
oy oo, thoerefore, onhy thres trials wore submitted.

ryiben

B.2. Sample Handling and Preparation

At all test sites, single control and duplicate treated sweet corn forage and KA+CWHR samples
were harvested at the beginning of pollen shedding to milk growth stage (32-33-day PHID and a1
the milk to late dough growth stage (33-72-day PHI). Stover samples were harvested at the garly
dough to fully ripe stage (72-day PHIY and BBCH 93 to senescence (88-98-day PHD. The
KACWHR and stover samples taken at the first sampling interval were generally immature;
however, those taken at the last sampling interval were commercially acceptable RAC samples.
The separate forage and stover samples (212 plants) were recombined (i needed) to reduce the
gross sample weight. Al treated samples were placed in frozen storage at the ficld trials
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#f  Dicamba/BAS 183 H/PC Code 629801/BASF Corporation
DACD 74.1/7.4.2/0PPTS 860.1300/0ECD 1A 6.3.1, 6.3.2, 63 3 and T11A 8.3.1, 8.3.2, 833
Crop Field Trial ~ Sweet Corn

promptly after collection (time not reported). All samples were shipped within 1-62 days of
collection by freezer truck to the analytical laboratory, BASF Agricultural Research Center
{Research Triangle Park, NC) for residue analysis. Samples were maintained frozen (<-5 °C) at
the analytical laboratory prior to homogenization and analysis. In preparation for analysis,
samples were homogenized using a Stephan floor chopper in the presence of dry ice.

B.3. Anmnalytical Methodology

Samples of sweet corn (forage, stover, and K+CWHR) were analyzed for residues of dicamba
and 5-OH dicamba using LC-M8/MS method D0902. A brief description of the method was
included in the submission; for a complete description and method validation refer to
48001303.DER.

Briefly, homogenized samples were heated with 1 N HCI at ~90 °C for ~45 minutes. The extract
was cooled to room temperature and filtered, then adjusted to volume with water. The extract
was adjusted to pH 9-10 with concentrated NHyOH, vortexed, and adjusted to pH 3-4 with
concentrated formic acid. Sodium chloride was added, and the extract was partitioned twice with
hexane:ethyl acetate (1:1, viv) followed by centrifugation. The resulting organic phase was
reduced to dryness under nitrogen, then reconstituted in methanol:water {10:90, v:v) for analysis
by LC/MS/MS, Two transition ions were monitored for each analyte.

The LOQ (determined as the LLMV), was 0.01 ppm for all analvtes in the corn matrices; the
corresponding limit of detection (LOD) was 0,602 ppm.

The method was validated prior to and in conjunction with the analysis of the field trial samples,
C. RESULTS AND DISCUSSION

Sample storage conditions and durations are summarized in Table C.2. Samples were stored
frozen (<-5 °C) from collection to analysis for 175-242 days (5.8-8.0 months) for forage, 156-
199 days (5.1-6.5 months) for stover, and 178-244 days (5.9-8.0 months) for K+CWHR.
Samples were analyzed within 0-3 days of extraction. Adequate storage stability data are
available to support the study reflecting the stability of residues of dicamba and 3-OH dicamba
under frozen storage conditions in/on field corn forage. silage, grain, and fodder for up to 3 and 2
years, respectively (refer to the Residue Chemistry Chapter of the Dicamba RED, DP# 317699,
12/20/05, C. Olinger). These data are acceptable to support the storage conditions and durations
of samples from the submitted field trials.

Concurrent method recovery data for the LC/MS/MS method are presented in Table C.1. For
concurrent method recovery, sweet corn samples were fortified at 0.01-1.0 ppm with dicamba
and 5-OH dicamba. Average recoveries were within the acceptable range of 70-120%. The
method is considered adequate based on aceepiable method validation (48001303 .DER) and
concurrent method validation. The fortification levels used in concurrent method recovery were
adeguate to bracket expected residue levels,
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@@ Dicamba/BAS 183 HPU Code 0RO U/BASF Corporation
DACGTAUTAFOPPTS 30 S00OBID HA SR L 832,633 and A B30, 832,833
Crop Field Trial - Sweet Com

Apparent residues of dicamba and 5-0OH dicamba were below the LOGQ in/on all samples of
unitreated sweet corn forage, stover, and KACWHR. The concurrent recoveries reported in this
document were not corrected for residues in controls {residues in controls <100,

Residue data from i‘hc;; sweet corn trials are presented in Table C.3, and a summary of the residue
data is presented in Table C4. Following one foliar broadeast eap;:ﬁmaim of the 40% WG
formulation of dicamba at a total rate of 0125-0.127 b ae/A, combined residues of dicamba and
s metabolite 5-0H dicamba (and per trial averages) were <0.02-0.0886 ppm (<0.02-0.0782
ppm) and <0.02-0.0688 ppm (<0.02-0.0679 ppm) in/on forage at 32-33 and 53-72-day PHis,
respectively, Combined residues of dicamba and 5-OH dicamba (and per trial averages) were
<0,02-0.0451 ppm (<0.02-0.0393 ppm}y and <0.02-0.0525 ppm (<0.02-0.0416 ppm) infon stover
at 72 and &8-98-day PHls, respectively. Combined residues of dicamba and 5-0H dicamba were
below the LOG (<0.02 ppm) ifon all samples of K+CWHR at 32-33 and 53-72-day PHls.

TABLE C.1. Sununary of Concurrent Recoverdes of Divamba and itz Metabolite 5-0H Dicamba from
Sweet Corn,
Matrix Analvte Spike Loval Sammple Bz Becoveries Mean & Bd. Doy
{ppm) (n} {963 (%}
Dicambs 0,01 2 &0, 88 84
Fotags icamba o 3 57, 08 97
’ .01 2 97, 96 &7
30K Bicamba g P 104, 103 104
e .01 ] 38 88
s Dicsimba T z T i
K OWHR = - -
3-OH Divanba et § 2 %
i S 1.0 i i §10
N (X i 73 75
Sover Dicamba 0 % 96 56
) T Frtn 0.0 ! 47 87
3-0H Drivamba o i g8 oR

"Srandard deviation is not cafoulated for sample Sizes <3,
2 s 5 i . 3 y -
“Megn of several Injections of the same fortification sample.

TABLE C.2. Summary of Slorage Conditions,

Matrix Analyle Storage Actual Sorage Duration’ | Limit of Demonstrated Storage Stabiliny
Temporature {00

Forage Divends o 1752472 days Residues of divamba and 3-0H doamba
T {3.8-4.0 months) are stable under froven storage vomditions
3-OH Dicamba v'om field com forape, silage, graln, and

LAUWHR Dheamba <=8 178244 days fodder for up to 3 and 2 years,

{5.9-8.0 months) respectively.

50008 Dicamba

Stover Hoambe A E56-19% dave
N {5, P63 months)
5.0 Dicambs

° Dterval from Barvest o wbvsls, Samplos worp sonbyveed within 8.3 davs ol extenction,
“Refer to the Residue Chombstey Chapter of the Divanbs RED, T3 3178%8, 1220008, € Oty
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Dicamba/BAS 183 H/PC Code 02980 1/BASF Corporation
DALO 7.4.1/7.42/0PPTS 860.1500/0BCD 1TA 3.1, 6.3.2, 6.3.3 and I1A 8.3.1, 832, 83.3
Crop Field Trial ~ Sweet Com

TABLE C.3. Basidue Data from Sweet Corn Field Trials with Dicamba.
Trial ID Lone Crop/ Commodity | Total | PHI Residues (ppmy’
{County, State; Year) Yariety Rate [Avc,ragf:i
{tb aeA) Theamba 504 Combined
LA Dicamba® Residues®
Wayne, NY; 2008 1 Swest Comn/ Forage $1268 | 32 WD WD =4,02
{RON BOBOBOR) Setendipity Wiz NI <43,02
1<01.01] §<0.01] [<0.02]
T3 NI Kb <.62
NI ND =042
{<0.01] 1<0.01] [<0.62
BHCWHR 32 ND MND <082
{06030 ND <0.42
{<0.01] 10011 [<G.023
73 ND KD <42
{0.0027) b <0.02
1<0.01] 1<0.01] [<0.621
hnmature 73 {0.0049) 04351 <{3.0451
Stover {0.0032) 0.0234 <0.0334
{<0.01] 0.02931 1<.0393]
Stover 88 B.0035} 30131 <0238
(0.5035) G3.0130 <8230
1<0.01] [0.0131} {<0.0231]
York, NE; 2008 5 |Sweel Cor/] Forage | 0.1254 | 32 ND (0.0061) <302
{RCM ROBGEOT) Wra-Tender (00041} {0081 =02
272A [<0.01} [<0.81] {<0.07]
63 N 80116 <0.3218
NI (L0084 <02
[<0.01} 1<0.0108] [<6.0208]
Tnmature 32 MWD ND <0.02
K+CWHR W Wi <002
[<0.01} 1<0.01] [<0.02)
KHCWHR 83 NIy XD =.02
ND ND <02
1<0.01] £<0.01] [<0.62]
Immature 72 NI KD <62
Stover ND KD <302
{<0.01] [<0.01] [<0.02}
Stover 9z ND {0030 (.02
ND WD <{3.02
£<0.01] [<(.01] [<0.02]
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&% Tricamba/BAS 183 HPC Code 02080 1/BASE Corporation
DACO T4 T4 20PPTS 860, 130V ORECD A B3 L 632,833 und TIA B30, 8.3.2, 833

Crap Field Trisl - Swest Com
TABLE C.3 Residue Dats from Sweet Uorn Fivld Trisls with Bicamba,
Trigt I Zong Crop/ Commodity | Total | PHY Residuoes {ppm)’
{County, State; Year) Wariety Rate [Average]
{ib aefd) Hicamba 3-00H Combined
e e T Residupy’
Pavette, 1D 2008 1 1SwestPomf] Forage 1264 4 33 (O.005 33 0577 AT
{RON ROBGGIN Bosdacions {18048 £ 0786 <} BRE
<. [03,0682] T YIE2)
83 ¢ Q{J??} 10588 < OHBE
NI g4 <1 06
[«<B.011 {0579 AN
Frniainre 33 a0y I <02
EACWHER o027 MY <02
[=0.81] =081 [«0.02]
B4 WHE 53 M N <{h03
Wiy i n) <f3602
fet 1] e 41 F<i 021
Imraaturs 72 Iiidd GG < €§ 131 f”l
Siovey i) G017 :
{01 ERIERRT g ‘
Hover 498 iy Q0007 <4 }w’?
Wi 04425 {3 {1525
f<ari4d ERIENTY {<.0416]

PRD = Mot deteeted (<LORY. The LOQ =801 ppro and the LOD = G002 ppm for all aralytes, Valuos between the LOD gnd
l 03 are reported in parenthiesis. Per trial averages are calowdated uaing the LOG for all residuey POY ted ws <LOG.

* Residues of 508 dicurmba are expressed Tn parent esquivalents ug celoufated by the registrant using s moléculay welght
conversion factor of §.9318,
" Combined residues are the
* Average of mubiple an

sum of dicamba and 5-OH deamba.

TABLE CA4 Swmmary of Residue Dats from Sweet Corn Urap Fleld Trisl with Dicamba.
Commodiny Tout App. PL Residue Lovels {'gﬁg}m)?
Rate days) 1y | Swople | Sample | LAFTY | HAFT | Modian | Mean | Sud
{ib ac/a) Min, Blax. Drev,
ricamba
Forage 31250, 127 32-33 3 i} <101 3.1 .04 213 {41
8373 31 b <0, .41 .01 001 X3}
Domature KU WHR 3233 I o {131 .01 (.41 AL 0.061
KAOWHE 3372 31 =0 {1,481 {01 .0 o0 .81
Tnsmature siover 72 I =<0 <4341 R 1.3} fLE 3.4
Siover 4898 301 iy <3.01 .01 X {1 0.4
500 Dicamba’
Formge 4,123-0.837 32-33 31 <0 BATEE | 001 | OUGRD D OBI00 | D029 | 00338
5372 3F <001 | D03BB | 001 10037 (0108 | D062 F 0027
mmatge KACWHER 32-33 I =00 =00 0.0 .01 .01 oo NIA
ilv( WHER 33.72 3 =00l 1 < 0.4 .0 .01 .01 A
i]immamm stover T3 31 <00t | 00sst .01 100293 1 G093 | 0019S | o
313%4}\*::;’ 208 3oy oot ] G0423 1 001 ] D316 0031 | 082 o0y
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. Dicamba/BAS 183 H/PC Code 02980 1/BASFE Corporation
DACO A7 A20PPTS 860 130 0BID HA SR L 832, 633 and THA 831,832, 833
Crop Field Trial - Swegt Com

TABLE C4.  Summary of Restdue Dats from Sweet Corn Crop Field Trisl with Dicamba,

Commodity Total App. PHI Besidue Levels (ppm)’
Rale {days) w1 Sumple | Sample | LAFT? | HAFTY | Median | Mean | Std
(e aw/d) Min, Mg, Dey,
Combined Begidups®

Foruge (13250027 32-33 3 <02 ] GOREE | G0 [ OO782 ) 00200 | D03 | DI
5372 3 {302 HEL 842 a0eTe ] G208 1 00362 1 2

Hmonature KACWHR 3233 3o <02 £.03 {42 402 G402 WA

HCWHR 3372 3 =02 <.02 8,02 £.42 0,02 802§ NA
Hnmsture stover T2 3 <2 2.845] 102§ 003931 00293 1 0.0295 § L0097
Stover #8598 3 <12 Q0523 002 | 0046 | 0331 | 0.0282 § G.011T

" Except for sample mindmax, values reflect per trial averages; 1+ no. of field trials, For caloulation of median, mean, and
standtard deviation, the LOG (000 ppo for all analyvtes) veas used for svy vesuls reported as <LOC i Tuble 3.

LAY = hveest-average-dinldtrial HAFT = highest-average-Held-arial

WA = Mot applicable.

* Bnitdues of 540 dlcamba are mprossed in parent equivelonts ws ealvulated by the reglsiras asing » moleoular weight
ion actey of B9328,

* Combined residues ave the sum of dicemba and S-0H dicamba,

b, CONCLUSION

The submitted sweet corn field trial data are adequate and reflect the use of dicamba (WG
formulation) as one foliar broadeast application at g rate of 0.125-0.127 1b ae/A, with PHls of 32-
33 and 53-72 days for forage and K+CWHR and 72 and 88-98 days for stover. Under these
conditions, combined residues of dicamba and 115 roetabolite 53-0H dicamba {and per trial
maximum) in'on sweet com forage may be up to 0.0886 ppm (0.0782 ppm) and 0.0688 ppm
{0.0679 ppm} at PHis of 32-33 and 53-72 days, respectively; combined residues of dicamba and
S0 dicamba {and per trial maximum) infon stover may be up to 0.0451 ppm (0.0393 ppm} and
0.0525 ppm (0.0416 ppm) at PHIs of 72 and 88-98 days, respectively. Combined residues of
dicamba and 3-0OH dicamba were below the LOG (<0.02 ppm) infon all samples of KACWHR at
PHIs of 32-33 and $3-72 days. An acceptable method was used for dicamba residue
quantitation. Adequate data are available 1o support sample storage intervals and conditions.

There were no unusual weather conditions reported that may have adversely impacted the results
of the study. Additonally, it does not appear that the agricultural practives used adversely
impacted the results of the study.
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»&% Dicamba/BAS 183 H/PC Code 02980 1/BASE Corporation
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Crop Field Trial — Sweet Com
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